Leucine transport in relation to the activities of Na+-H+ antiporter and Na+/K+ pump stimulated by serum and a tumor promoter.
Fetal calf serum and 12-O-tetradecanoylphorbol 13-acetate (TPA) increased the rate of leucine uptake by Chang liver cells in Na+-containing medium. Addition of monensin to the incubation medium also increased the leucine uptake. All these agents were capable of raising the cytoplasmic pH, which was blocked by a prior addition of amiloride or removing Na+ from assay medium, suggesting activation of Na+-H+ exchange across the cell membrane by fetal calf serum and TPA. The stimulation of leucine uptake by monensin and fetal calf serum was blocked completely or incompletely by addition of ouabain or amiloride. The basal and fetal-calf-serum- or TPA-stimulated leucine uptake was extensively depressed by the presence of an excess of 2-aminobicyclo[2.2.1]heptane-2-carboxylic acid in the incubation medium. Based on these results it is proposed that the transport of leucine by the system L is stimulated by fetal calf serum and TPA with a high concentration of Na+ outside the cells as a result of alkalinization of the cytoplasm and coordinated activation of (Na+ + K+)-ATPase by these stimulators to maintain the transmembrane Na+ gradient and also hyperpolarize the cell membrane.